Molecular characterization of a PDZ-LIM protein in Atlantic salmon (Salmo salar): a fish ortholog of the alpha-actinin-associated LIM-protein (ALP).
A protein containing both PDZ and LIM protein-protein interaction motifs has for the first time been identified in a lower vertebrate species. A full-length cDNA encoding the ortholog of the alpha-actinin-associated LIM protein (ALP) was isolated from white skeletal muscle of Atlantic salmon (Salmo salar). Whereas ALP is expressed as two muscle specific isoforms in mammals and chicken as the result of alternative splicing, a single ALP transcript was found in both muscle and non-muscular tissues of Atlantic salmon. On the other hand, Western blot analysis revealed several immunoreactive ALP variants in salmon muscle tissues, including a 45 kDa protein in white and red skeletal muscle and a 37-40 kDa protein in heart and smooth muscle. Salmon ALP and alpha-actinin showed similar striated patterns in serial longitudinal sections of white and red skeletal muscle and heart muscle. Expression of ALP was initiated at the 45-somite stage of the salmon embryogenesis contemporary with the first appearance of alpha-actinin transcripts. The similarities in both the spatial and temporal expression patterns of salmon ALP and alpha-actinin strongly indicate that the two proteins are associated as in higher vertebrates, and that the assumed involvement of ALP in the organization and/or maintenance of the Z-lines in striated muscle has been conserved during vertebrate evolution. However, in contrast to the restricted expression of ALP in higher vertebrates, the ubiquitous expression of salmon ALP suggest that this factor is involved in the assembly of additional multi-protein complexes in fish.